Introduction
where A j (z)( j ¼ 0, 1, . . . , n, n þ 1) are meromorphic functions. We use the standard notations of Nevanlinna theory in this article [1] [2] [3] [4] . We know that the lemma on the logarithmic derivative of a meromorphic function plays a key role in the study of meromorphic functions and complex differential equations. Thus, in order to use Nevanlinna theory to difference operator and difference equations [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , it is necessary to have a difference analogue of the lemma on the logarithmic derivative. Fortunately, there are two papers [9, 10] 
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We use the standard notations of Nevanlinna theory in this article [2, 3] . and difference equations [8] [9] [10] [11] [12] [13] [14] [15] , it is necessary to have a difference analogue of the of linear and nonlinear difference quations of the forms In this article, we are concerned with the properties of the meromorphic solutions containing very similar results about a difference analogue of the lemma on the logarithmic derivative. In order to relate our results, we also need the following preliminaries.
Let g(z) be an entire function. The order (g) and the type (g) of g(z) are defined, respectively,
log log Mðr, gÞ log r ¼ lim sup
log Tðr, gÞ log r , ð gÞ ¼ lim sup
log Mðr, gÞ r :
2. The growth of the solutions of the difference equations Y.M. Chiang and S.J. Feng considered the growth of meromorphic solutions of a general linear difference equations (1.1), and they obtained the following theorem.
THEOREM 2.1 [9, Theorem 9.2] Let A 0 (z), A 1 (z), . . . , A n (z) be entire functions such that there exists an integer l, 0 l n, such that
In Theorem 2.1, the coefficients of (1.1) should satisfy the condition (2.1). If the condition (2.1) was replaced by ðA l Þ ¼ max 0 j6 ¼l n fðA j Þg, what will be the results? Regarding this, I. Laine and C.C. Yang obtained the following theorem. THEOREM 2.2 [15, Theorem 5.2] Let A 0 (z), A 1 (z), . . . , A n (z) be entire functions of finite order such that among those having the maximal order ¼ max 0 j6 ¼l n fðA j Þg, exactly one has its type strictly greater than the others. Then for any meromorphic solution of (1.1), we have ( f ) ! (A l ) þ 1.
Remark 2.1 In [15] , Laine and Yang asked whether all meromorphic solutions f(z) of equation (1.1) satisfy ð f Þ ! 1 þ max 0 j n fðA j Þg, even if there is no dominating coefficient.
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Here, we assert that the above conclusion does not hold identically if there is no dominating coefficient in (1.1). For example:
By n(2N) times iteration of the above difference operator to f(z), we have
and
Then, by the Theorem 1.1 in [14] , the equation
admits an entire solution f(z) of order ð f Þ ¼ 
Thus, Equation (2.4) also has an entire solution f(z) with order ð f Þ ¼ Here, all the coefficients of (2.4) have order 0 and type þ1. Obviously, the conclusion of Theorem 2.2 does not hold if there is no dominating coefficient.
But the following example shows that, if there is no dominating coefficient, f(z) may satisfy ð f Þ ! 1 þ max 0 j n fðA j Þg.
ð2:5Þ
Here, the all coefficients of (2.5) have the order 0 and the type þ1, but (f) ¼ 1 satisfies the conclusion of Theorem 2.2. Now, we will discuss the properties of the solutions of Equation (1.2) and obtain the following theorems. THEOREM 2.3 Suppose that the coefficients A j (z)( j ¼ 0, 1, . . . , n, n þ 1) in (1.2) are meromorphic functions with finite order . If for any given " 4 0, there exists some l 2 {0, 1, . . . , n, n þ 1} and an unbounded domain D & C such that 
In order to prove Theorems 2.3 and 2.4, we need the following lemmas. 
, where h(z) is a nonzero meromorphic function with order (h)
Then for any given "(0 5 " 5 1 À ), there exists a set E that has linear measure zero, if z ¼ re i , 2 ½0, 2ÞnðE S E 0 Þ, we have r sufficiently large,
Proof of Lemma 2.3 We can use the similar method used in [17] to prove it. Here, we omit it.
LEMMA 2.4 [9, Corollary 8.3] Let 1 , 2 be two arbitrary complex numbers, and let f(z) be a meromorphic function of finite order ( f ). Let " 4 0 be given, then there exists a subset E & R with finite logarithmic measure such that for all r 6 2
Proof of Theorem 2.3 Suppose that the conclusion does not hold, i.e., ( f ) ¼ 5 .
By Lemma 2.2, for any given "(0 5 2" 5 À ), there exists a set E 1 & [0, 2) that has finite linear measure, such that for all z satisfying arg z ¼ 2 [0, 2)\E 1 and jzj ¼ r ! R 4 1, we have
By assumption, we can choose a sequence of points
7Þ
where 4 4 0 are real numbers. If l 6 ¼ n þ 1, It follows from (1.2) and (2.6-2.8) that
holds for all sufficiently large r k . This is a contradiction since 0 5 2" 5 À and 4 4 0. If l ¼ n þ 1, we can use the same method to deduce a similar contradiction. The proof of Theorem 2.3 is completed.
Proof of Theorem 2.4 Suppose that the conclusion does not hold, i.e., (
Then E 0 is a finite set and 5 1. Thus, for any 2 [0, 2)\E 0 , we have (, ) 4 0 or (, ) 5 0.
Here, we only prove the case (, ) 4 0 and deduce a contradiction. By Lemma 2.3, for any given
there exists a set E 2 that has linear measure zero, if z ¼ re i , 2 ½0, 2ÞnðE 0 S E 2 Þ, we have r sufficiently large, 
11Þ
12Þ
It follows from (1.2), (2.9)-(2.12) and Lemma 2.4 that, for any given
for all sufficiently large r. This is a contradiction since
The proof of Theorem 2.4 is completed. Now, we consider the more general coefficients of (1.2). Define
According to these notations, we obtain the following theorem. 1, 2 , . . . , n)(n ! 2) be meromorphic functions, g j (z)(j ¼ 1, 2, . . . , n) be entire functions, and satisfy
where E & (1, þ1) is of finite linear measure or finite logarithmic measure. Then f j (z) 0( j ¼ 1, 2, . . . , n).
Proof of Theorem 2.6 We suppose that ( f ) 5 þ1. Assume that the assertion does not hold, i.e., every nontrivial solution f(z) of Equation (
. . , n. Now, we can rewrite Equation (1.2) the form X It follows from Lemma 2.5 and (2.14) that G j (z) 0, j 2 I. This is impossible. Now, we consider that the coefficients of Equation (1.2) are transcendental meromorphic functions and obtain the following theorem. THEOREM 2.7 Suppose that ¼ þ1 and that A j ðzÞ ¼ B j ðzÞe g j ðzÞ for all j 2 I, where g j (z) are transcendental entire functions and B j (z)( j 2 I ) are meromorphic functions with finite order. Moreover, suppose that g i (z) À g j (z) is transcendental entire function for all i, j 2 I, i 6 ¼ j. Then each nontrivial solution of Equation (1.2) satisfies ( f ) ¼ þ1.
Proof of Theorem 2.7
The proof is similar to the proof of Theorem 2.6. Here we omit it.
Remark From Theorems 2.6 and 2.7, if the coefficients A j (z)(j ¼ 0, 1, . . . , n, n þ 1) are entire functions, We can find that those coefficients have the maximum order , exactly one of its type is strictly greater than the others. So we obtain the following theorem. THEOREM 2.8 Suppose that the coefficients A j (z)(j ¼ 0, 1, . . . , n, n þ 1) in (1.2) are entire functions with finite order such that among those coefficients having the maximum order ¼ max 0 j nþ1 fðA j ðzÞÞg, exactly one has its type strictly greater than the others. Then each nontrivial entire solution f(z) of (1.2) satisfies ( f ) ! . Moreover, if f(z) is an entire solution of (1.2) with finite order ( f ) ¼ and if l 2 I and
In order to prove Theorem 2.8, we need the following lemmas.
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The proof of Theorem 2.63 is completed.
The proof of Theorem 2.6 is completed. Proof of Lemma 2.7 We prove the conclusion by considering the following two cases.
By the definition of type function, there exists an increasing sequences {r n }(r n ! þ1, n ! þ1) satisfying 1 þ 
By using the same method similar to case 1, we also can prove that (2.17)-(2.19) hold.
Together with Case 1 and Case 2, the proof of Lemma 2.7 is completed.
Proof of Theorem 2.8 Suppose that the conclusion does not hold, i.e., (
Since the coefficients of (1.2) have the maximum order ¼ max 0 j nþ1 fðA j ðzÞÞg, exactly one has its type strictly greater than the others, without loss of generality, we can set l 2 I and satisfies (A l ) 4 ¼ max{(A j ): j 2 I\{l}}. Define ¼ maxfðA j Þ: j 2 f0, 1, . . . , n, n þ 1gnIg, then 5 by (2.13). By Lemma 2.6, for any given "(0 5 2" 5 min{ À , À }), there exists a set E 4 & [1, þ1) that has finite linear measure and finite logarithmic measure , such that for all z satisfying jzj ¼ r 6 2 [0, 1] [ E 4 , we have 
Now we will show that ( f ) ! (A l ) À . Suppose that the conclusion does not hold, i.e., ( f ) 5 (A l ) À .
Since we suppose that f(z) is an entire solution of (1.2) with finite order ( f ) ¼ ,
. . , n. By Lemma 2.6, for any given "(0 5 4" 5 min{ À , (A l ) À }), there exists a set E 6 & [1, þ1) that has finite linear measure and finite logarithmic measure, such that for all z satisfying jzj ¼ r 6 2 [0, 1] [ E 6 , we have
26Þ 
This is a contradiction. The proof of Theorem 2.8 is completed.
The deficiency and fixed points of the solutions of the difference equations
We first briefly recall some of the basic definition of Nevanlinna theory. We refer to [9, 13] for a comprehensive description of the value distribution theory. Denote the Nevanlinna deficiency of a by In [3] , Lanie considered the differential equation and obtained the following Theorem. If we consider the difference equation (1.1), by using the similar method as Theorem 3.1, we also obtain the similar result as follows. we obtain that f(z) has infinitely many fixed points and satisfies (f(z) À z) ¼ ( f ). COROLLARY 3.3 Suppose that the coefficients A j (z)( j ¼ 0, 1, . . . , n) in (1.1) are entire functions with finite order such that among those coefficients having the maximum order ¼ max 0 j n fðA j Þg, exactly one has its type strictly greater than the others. Let f(z) be a finite order meromorphic solution of Equation (1.1).
(1) If a(z) is a meromorphic function with finite order 5 þ 1 and satisfies X n j¼0 A j ðzÞaðz þ j Þ 6 0, we obtain ðaðzÞ, f Þ ¼ 0:
(2) If a(z) ¼ z and satisfies X n j¼0 A j ðzÞðz þ j Þ 6 0, we obtain that f(z) has infinitely many fixed points and satisfies (f(z) À z) ¼ ( f ).
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